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mW . ^ARMACfiimCAL COMPOSfTTONS BASttn n N > VNTICHOLTNF^nT^ g 
AND SOLUBLE TNF RECTC PTQR FUSION PROTEINS 

• - The present invention relates to novel pharmaceutical compositions based on. 
5 anticholinergics and soluble TNF receptor fusion proteins, processes for preparing them 
and their use in the treatment of respiratory diseases. • 

» 

Description of the invention 
The present invention relates to novel pharmaceutical compositions based on 
10 anticholinergics and soluble TNF receptor fusion proteins, processes forpreparing them 
and their use in the treatment of respiratory diseases. * 

Surprisingly, an unexpectedly beneficial therapeutic effect, particularly a synergistic effect 
can be observed in the treatment of inflammatory and/or obstructive diseases of the 
respiratory tract if one or more, preferably one, anticholinergic is used with one or more, 

15 . preferably one, soluble TNF receptor fusion protein. In View of this synergistic effect the 
pharmaceutical combinations according to the invention can be. used in smaller doses than 
would be the case with the individoal compounds used in monotherapy in the usual way- 
The effects mentioned above may be observed both when the two active substances are 
administered simultaneously in single active substance/formulation arid when they are 

20 administered successively in separate formulations. According to the invention, it is 
preferable to administer the two active substance ingredients simultaneously in a single 
formulation. 

Within the scope of the present invention the term anticholinergics i denotes salts which 
25 are preferably selected from among tiotropium salts, oxitropium salts and ipratropium 

salts, most preferably tiotropium salts. In the above-mentioned salts the cations tiotropium, 
• oxitropium and ipratropium are the pharmacologically active ingredients. Within the scope 

of the present patent application, any reference to the above cations is indicated by the use 

of the number H. Any reference to compounds 3, naturally also includes a reference to the 
30 ingredients X (tiotropium, oxitropium or ipratropium). 

By the sails X which may be used within the scope of the present invention are meant the . 

compounds which contain, in addition to tiotropium, oxitropium or ipratropium as - 
. counter-ion (anion), chloride, bromide, iodide, methanesulphonate or 

para-toluenesulphonate. Within the scope of the present invention, the methanesulphonate, 
35 chloride, bromide and iodide are preferred of all the salts 1, the methanesulphonate and 
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bromide being of particular importance. Of outstanding importance according to the 
invention are salts 1 selected from among tiotropium bromide, oxitropium bromide and 
ipratropium bromide. Tiotropium bromide is particularly preferred. Within the scope of the 
present invention the term anticholinergics 1 denotes the aforementioned salts optionally in 
form of their hydrates or solvates-, m case of the prefixed anticholinergic i tiotropium 
bromide, the crystalline monohydrate as described in WO 02/30928 is of particular 
interest, 

• • . * * 

Within the scope of the present invention, the term soluble TNF receptor fusion proteins 
(hereinafter 2) denotes compounds, which contain at least one TNF alpha binding site 
derived from a TNF alpha receptor (fused with other protein fragments such as the Fc 
portion of an immunoglobulin molecule) and which can be modified by pegylation. Of 
outstanding importance according to the invention are lenercept and etanercept A 
particular preferred soluble TNF receptor fusion protein 2 is etanercept . 

* 

The pharmaceutical combinations of 1 ahd2 according to the invention are preferably 
admmistered by inhalation. Suitable inhalable powders packed into suitable capsules 
(inhalettes) may be administered using suitable powder inhalers. The drug may also^e 
inhaled using suitable solutions of the pharmaceutical [combination consisting of 1 and 2. 

In one aspect, therefore, the invention relates to ^pharmaceutical composition which 
contains a combination of I anda. Li another aspect the present invention relates to a 
pharmaceutical composition which contains one or more salts 1 and one or more, 
compounds % optionally in the form of their solvates or hydrates. Again, the active 
substances may be combined in a single preparation orcontainedin two separate, 
formulations, Pharmaceutical compositions which contain the active substances 1 and 2 in 
a single preparation are preferred according to the invention. 

In another aspect the present invention relates to a pharmaceutical composition which . 
contains, in addition to therapeutically effective quantities of 1 and 2, a pharmaceutical^ 
acceptable excipient.m another aspect the present invention relates to a pharmaceutical 
composition which does not contain any pharmaceutically acceptable excipient in addition 
to therapeutically effective quantities of land 2. - 
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The present invention also relate* to the use of I and % for preparing a pharmaceutical 
composition containing therapeutically effective quantities of \ and 2 for treating 
. inflainmatory and/or obstructive diseases of the respiratory tract, particularly asthma or . 

chronic obstructive pulmonary disease (COPD). Other diseases-where the combination is 
5 useful are inflammatory diseases of. the lung associated with fibrosis, such as cystic fibrosis 
and inflammatory diseases of the upper airways such as rhinitis. 

The present invention also relates to the use of 1 for preparing a pharmaceutical 
composition for treating inflammatory and/or obstructive diseases of the respiratory-tract, 
10 particularly asthma or chronicobstructive pulmonary disease (COPD), characterized in 
that a therapeutically effective quantity.of 2 is used as well. 

The presentinvention also relates to the simultaneous or successive use of therapeutically 
effective doses of the combination of the aboye pharmaceutical compositions \ and 2 for 
IS treating inflammatory and/or obstructive diseases of the respiratory' tract, particularly . 
asthma or chronic obstructive pulmonary disease (COPD) as well as allergic and non- 
allergic rhinitis, and cystic fibrosis, by simultaneous or successive administration. . 



30 
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In the active substance combinations of I and g, ingredient i may be present in the form of 

bepxesi 
varied. 



20 enantioraers, mixtures o^ehantiomersorinmeform^ofTacemates.whUstingrem 

be ptesent as a glycosylated protein whereby the degree and type of glycosylate may be 



The proportions in which the two active substances 1 and 2 may be used in the active ' 
25 substance combinations according to the invention are variable. Active substances I and 2 
may possibly be present in the form of their solvates or hydrates. Depending on tiuTchoice 
of the compounds I and 2, the weight ratios which may be used within the scope of the. 
present invention vary on the basis of the different molecular weights of the various 
compounds and their different potencies. 



As a rule, the pharmaceutical combinations according to the invention may contain 
compounds i and 2 in ratios by weight ranging from 1:2000 to 1:1, preferably from 1:1000 
to 1:5. Jn the particularly preferred pharmaceutical combinations which contain tiotropium 
salt as compound i, the weight ratios of £ to 2 are most preferably in a range in which 
35 «PratTQpiumorrtotropiumilMidaarepresemmpropoitionsofl:500tol:10,more 
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regarded as being limited to the numerical values actually stated, but are intended as 
dosages which are disclosed by way of example. Of course, dosages which may fluctuate 
about the abovementioned numerical values within arange of about + A 2.5 „g are also 
included in the values given above by way of example, In these dosage ranges the active 
substancesrand2maybep^^ 

For sample, wirhoot restricttng the scope of Ihe invention thereto, the combinations of 1 
^according to the invention maycontain a quantity of ootropiumi: and *S 

„T,o ** *se. 5„g of HandSO/tgrfrLTr 

and lOOpg rf £ 5«g of £ and 200jig of a. 5,ig of H and 300/<g of 2, 5>cg of r Md 40rm^" 
o 2. *• of i; and 500/rg of 2, 5„g of H and 600 W of 2. s„g of liand 700^o,2^gtf 

ofTT '^^^-^-i:.-**.** l^go^^g 
of 2, 10 W of Hand 200„g of 2 . 10„g of Hand 300„g of £ 10 M g o/l> and W«*of 2 

Tf^T^ lO^gofcoo^ioiof 
WMgofiandSOOTOOfa, lOMgofll^iOM^of/ .Q^of l^d 
ISO*..** W/« 8 of i :and2000, l gof2,18^of 1 .ara 1 .Wg.f 2 ^gor l- l lM^ 
o 2, ^gofHand^gofa,. 18it gofi:and300«gof2, l*,goV/and4^To " . 
18„gof Hand 500„g of 2, lS P g bf H and600„g of 2, 18„g of i analog of£ Mm of 

of 2, 20 M g of H/»d .00„g of 3, 20„g of H W d 200„g 6f 2, 20„g of^d 30^g of 2 
S ** 20 ^ <** °»* «»f 8 of 2, ^g ofH end fiOOMg of 2 20^ of . 

!* i^J^w ^ 3 ** S ° f ^ 500 " s of * 3*M of H and 600/ig of a, 36ug 
of H and 700/.B of a. 3*. of H and Sod„g of a. 36 M g of I'mrd 900/igof 2 36»g :of r 

an r it " 8 4 °' <S of andSOO/rgof a, 40/ig of 1' and 600|»g of 2 or 

^dl S S S *• ^ S ° fi:an!ll500 '«S^.40,.gof I: and2000 M o; 8 2 il r: . 
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substance VmA j • 1. e to * e Wanton, the quantities of active 

suostance 1_ and 2 administered per sinele dose mon*™^ k. * 

2I.7f.gof 1 and UOOjtgof 3 , 21 . 7M of i ^ nMn«V£\l\n, h ■'• 

aa the prefened combination of! and 2 ^LZT^ moaoh ^ tt is 

. a^u^aingiedoaes^ 

followlngqnantides of 1 • . * ^ example-hereinbefore correspond to the 

6^gofi ZZlof ^^^^^Sledoaa: ^goflandSO^gofa, 

I and 100,* of a , 6.2,8 of 1 and 200„g of 2. 6 ,2„g Df j md 300 „ g of ^ „ ~ g(jf . 
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700„g of 2. 6,2„g of 1 ^ 800,<g of 2, 6.2,,g of 1 and 900« g of 2, 6.2„ g „f l L 7oOO u « 

£2^1 J "J I0 °'' 8 ° f 21 125 "8 «*• of 2, 12 .S„g of ! a»d300„g off 

£5„g of iand^OMg ora, 11M4 1 and 5 00„g of £ 12.5„g of J andoiCof J 

i1£2f^^^V^ 1 " rf ' 0W * '""gofLd^Lo 1: 

S'snLf t ^ 2? ^ ° f 1 and 100 ^of 3. 22*. of 1 and 20 0fI g of* 

22.S«s of 1 and 900„g of a, 22.5„g of J and I000„g of 2, 22.S„g of 1 and 15oL £a 

MOW of 2, 25w5 of land SOOpg of 2, 2S H g of 1 and 700„g of 2. 25„g of 1 and 80O«. of 
a-^gofiandiKJOMgofa^^ofland VUtoViV^MV^^L 

of i »„ w,gof a^g of! „d so W g of 2, 45/t g rfi J?^ 5 a ««. 2! an? 8 

f ™ 4 „ " 8 "* 45 " 8 0fl ^ 7C0 ' 18 0, 2.'«i»S of 1 and SOO^g of a «L of 
.2000^ of avSOMg of i and^g of 2, SO^g „f 1 and W 0„g of 2, sLtf J aTd MOuTt 

9<T.^ l 2 -' 9 ?° fiami700 ' ,8of 2' 30 ''S<'a»nd 8 00, l gofa.50 / ,gofla„d 

s; zti r "* im * e ° f a s< "' 8 ■ f *" - 

'^^T n T, C T m ' a,m ° fi ^2 sorting „ the invention a« pfeftanbly 
atamKtercd by .nhahdon. p or ftia togtedfe „ 0 j md 2 have , ^ 

r bte% ^ OT ^^«^o M ^ n de^ teP o^r^ 

«.eso ta »o» S fnhaJabJepowde* accoftSng* toinvondonconUbungttT^ 

m^l^r ea l Ven ' i0n • tohiU * le " ,U,i0nS dso *— ooncentrL or 
™I T "? * 8 ™™>™ ac^rding W «,e invent, 

Ziri? T b,nSn0nof8c,ive ^ K ''' c05 l'»«t.2oifter t ogod,e I i„one 
fonnulafon or,„ ,w„ aop^ fonnuMoa,. The Se fonno.adoaa which n,ay bo oaed w Iftto 
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the scope of the present invention are described in more detail in the next part of the 
specification. 

A).Inha}abl B .powder containinff the combinarinn a of active su i, s t aT1C e S l and 2 jcsssm& SQ. 
the invention: . . " 

The inhalable ponders according to the invention may contain I and a either on their own 
or in admixture with suitable physiologically acceptable excipients. 
If tlie active substances J and £ are present in admixture with physiologically acceptable 
excipients, the following physiologically acceptable excipients may be used to prepare 
these inhalable powders according to the invention: monosaccharides (e.g. glucose or 
arabinose), disaccharides (e.g. lactose, saccharose, maltose, trehalose), oligo- and 
polysaccharides (e.g. dextran), polyalcohols (e.g. sorbitol, mannitol. xylitoi), salts (e.g. 
sodium chloride, calcium carbonate) or mixtures of diese excipients with one another. 
.Preferably, mono- or disaccharides are used, white the use of lactose, trehalose or glucose 
is preferred, particularly, but not exclusively,, in the form of their-hydrates. For the 
purposes of the invention, lactose is the particularly preferred excipient, while lactose 
monohydrate is most particularly preferred. 

Within the scope of the inhajablepowders according to the invention the excipiepts have a 
maximum mass mean^erodynamic diameter of up to 250/tm, preferably between 10 and 
,150pm, most preferably between 15 and .80pm. It may sometimes seem appropriate to add 
finer excipient fractions with an mass mean aerodynamic diameter of 1 to 9/«m to the 
excipient mentioned above. These finer excipients are also selected from the group of 
possible excipients listed hereinbefore. 

Finally, in order to prepare the inhalable powders according to the invention, active 
substance 1 and 2, preferably with an mass mean aerodynamic diameter of 0.5 to lOum, 
more preferably from 1 to Sftm,. is added to the excipient mixture, Processes for producing 
the inhalable powders according to the invention and finally mixing the ingredients 
together are Known from the prior ait, These processes may include, but are not limited to, 
spray drying or grinding and micronising. Particularly favoured are processes which 
protect the protein component from denaturation during th* production of particles of die 
nght size range to be suitable for inhalation. The inhalable powders according to the 
invention may be prepared and administered either in the form of a single powder mixture 
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which contains both 1 and £ or in the form of separate inhalable powders which contain 
only 1 or g. 

- . ' * 

The inhalable powders according to the inventiop may be administered using inhalers . 
s known from the prior art. Inhalable powders according to the invention which contain a 
physiologically acceptable excipient in addition td I .and % may be administered, for 
example, by means of inhalers which deliver a single dose from a supply using a 
measuring chamber as described in US 4S70630A, or by other means as described in DE 
36 25 685 A. Preferably, the inhalable powders according to the invention which contain 
10. physiologically acceptable excipient in addition to land 2 are packed into capsules (to 
produce so-called mhalettes) which are used in inhalers as described, for example, in WO 
94/28958. ~ . 

A particularly preferred inhaler for using the pharmaceutical combination according to the 

15 invention in inhalettes is shown in Figure 1. 

This inhaler (Handihaler) for inhaling powdered pharmaceutical compositions from 
capsules is characterised by a housing 1 containing two windows 2, a deck 3 In which there 
• are air inlet ports and which is provided with a screen 5 secured via t 'a screen housing 4, an 
inhalation chamber 6 connected to the deck 3 on which there is a p'ush button 9 provided 

20 with two sharpened pins/7 and movable counter to a spring 8, a,mouthpiece 12 which is 
connected to the housing 1, the deck 3 and a cover 11 via a spindle 10 to enable it to be . 
flipped open or /S hut and three holes 13 with diameters below 1 mm in the central region 
around the capsule chamber 6 and underneath the screen housing 4 and screen 5. 
The main airflow enters the inhaler between deck 3 and base 1 near to the hinge, the deck 

25 has in this range a reduced width, which forms the entrance slit for the air. Then the flow 
reverses and enters the capsule chamber 6 through the inlet tube. The flow is then further 
conducted through the filter and filter holder to the mouthpiece. A small portion of the 
flow enters the device between mouthpiece and deck and flows then between filterholder 
and deck into the main stream. Due td production tolerances there is some uncertainty in 

30 this flow because of the actual width of the slit between filterholder and deck. In case of 
new or reworked tools the flow resistance of the inhaler may therefore be a little off the 
target value. To.correct this deviation the deck has in the central region around the capsule 
chamber 6 and underneath the screen housing 4 and screen 5 three holes-13 with diameters 
beh>w 1 mm. Through these holes 13 flows air from the base into the main air stream and 

35 reduces such slightly the flow resistance of the inhaler. The actual diameter of these holes 
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13 can be chosen by.proper inserts in the tools so that the mean flow resistance can be 
made equal to the target value. 

If the inhalable powders according to tfie invention are packed into capsules Onhalers) for 
5 the preferred use described above, the quantities packed into each capsule should be 1 to 
30mg, preferably 3 to 20mg. more particularly 5 to lOmg of inhalable powder per capsule 
These capsules contain, according to the invention, either together or separately, the doses 
of and 2 mentioned hereinbefore for each single dose. 

° m Salable solutions or Mansions contain*^ fe comhinatinn* n f acti y e mhHtmtyhmm , 
. and 2 according to the fowntf^y ., 

In another preferred embodiment the active substance combination according to the 
invention is used in the form of inhalable solutions and suspensions. The solvent / 
suspending agent used may be aqueous or alcoholic, preferably an ethanoJic The solvent / 
» suspending agent may be water on its own or a mixture of water and ethanol. The relative 
proportion of ethanol compared with water is not limited (other,than by the requirement 
• that it not cause irreversible denature** of the protein component of the mixture), but the 
maximum is up to 70 percent by volume, more particularly up to 60 percent by volume and 
most preferably up to 30 percent by volume. The remainder of the volume is made up of 
water The solutions or suspensions containing a and ^'separately or together, are adjusted 
to a pH of 2 to 7, preferably 2 to 5, using suitable acids. The pH may be adjusted using 
acids selected from inorganic or organic acids. Examples of suitable inorganic acids- 
include hydxochloric acid, hydrobromic acid, nitric acid, sulphuric acid and/or phosphoric 
acid. Examples of particularly suitable organic adds include ascorbic acid, citric acid 
mahc acid, tartaric acid, maleic acid, succinic acid, wmaric acid, acetic acid, formic acid 
and/or propionic acid etc. Preferred inorganic acids w hydrochloric and sulphuric acids. It - 
is also possible to use the acids which have already formed an acid additibn salt with one 
of the active substances. Of the organic acids, ascorbic acid, fumaric acid and citric acid 
are preferred If desired, mixtures of the above acids may be used, particularly in the case 
of acids which have other properties in addition to their acidifying qualities, e.g. as 
flavourings, antioxidants or complexing agents, such as citric acid or ascorbic acid, for 

Idj^Uhe pH ^ 10 ** iT,Ven? ° n ' * * Pa?tiC ^ ly preferred 10 use Chloric acid to 
According to the invention, the addition of editic acid (EDTA) or one of the known salts 
thereof, sodium edetate. as stabiliser or complexing agent is unnecessary in the present 

• ' ..io- 
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formulation. Other embodiments may contain this compound or these compounds. Ih a 
profaned embodiment the content based on sodium edetate is less than lQOmgAOOml, 
preferably less than 50mg/100 ml, more preferably leas than 20mg/100ral. Generally] 
- - inhalable solutions in which the content of sodium edetate is from 0 to lOing/ldoml are 
5 preferred. 

Co-solvents and/or other excipients may be added to the inhalable solutions according to 
the invention. Preferred co-solvents are those which contain hydroxyl groups or other polar 
groups, e.g. alcohols - particularly isopropyl alcohol, glycols - particularly 
10 propylcneglycol, polyethyieneglycol, polyprOpyleneglycol, glycolether, glycerol, 

polyoxyethylene alcohols and polyoxyethylene fatty acid esters. The terms excipients and 
. additives in this context denote any pharmacologically acceptable substance which is not 
an active substance but which can be formulated with the active substance Or substances in 
the pharmacologically suitable solvent in order to improve the qualitative.properties of the 
active substance forniulation. Preferably, these substances have no pharmacological effect 
or, in connection with the desired therapy, no appreciable or. at least no undesirable 
pharmacological effect. The excipients and additives include, for example, surfactants such 
as soya lecithin, oleic acid, sorbitan esters, such as polysorbates, polyvinylpyrrolidone, 
other stabilisers, complexing agents, antioxidants and/or preservatives which guarantee or 
prolong the shelf life of the finished pharmaceutical formulation, flavourings, vitamins • 
and/or other additives known in the art. The additives also include pharmacologically 
acceptable salts such' as sodium chloride as isotonic agents. . 

.* -i » * 

The preferred excipients include antioxidants such as ascorbic acid, for example, provided 
that it has not already been used to adjust the pH, vitamin A, vitamin E, tocopherols and 
similar vitamins and provitamins occurring in.the human body. 

Preservatives may be used to protect the formulation from contamination with pathogens. 
Suitable preservatives are those which are known in the art, particularly cetyl pyridinium 
chloride, benzaltomum chloride or benzoic acid or benzoates such as sodium benzoate in 
the concentration known from the prior art. The preservatives mentioned above are 
preferably present in concentrations of up to 50mg/100ml, more preferably between 5 and 
. 2Qmg/10Qrol. • 
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Preferred foimulations contain, in Edition to the solvent water and the combination of 
active substances 1 and 2, only benzalkonium chloride and sodium edetate. In another 
preferred embodiment, no sodium edetate is present. 

The irthaiable solutions according to the invention are administered in particular using 
inhalers of the kind which are capable of nebulising a small amount of a liquid formulation 
•in the therapeutic dose within a few seconds to produce an aerosol suitable for therapeutic 
inhalation. Within the scope of the present invention, preferred inhalers are those in which 
a quantity of less than 1Q0,*L, preferably less than SOfdL, more preferably between 10 and 
30ML of active substance solution can be nebulised in preferably one spray action to-form 
an aerosol with an mass mean aerodynamic diameter of less than 20nm, preferably less 
than lO^m, in such a way that the. inhalable part of the aerosol corresponds to the 

therapeutically effective quantity. , 

.-.'/... 

. • ■ • • ' 

An apparatus of this kind for delivery of ametered quantity of a liquid pharmaceutical 
composition for inhalation is described for example in International Patent Applicant 
WO 91/14468 and also in WO 97/12687 (cf. in particular Figures 6a and 6b). The 
nebulisera (devices) described therein are known by the name Respirnat®. 
This nebuliser (Respirnat®) can advantageously be used'to produce the inhalable aerosols 
according to the invention containing the combination'of active substances 1 and 2 
Because of its cylindrical shape and handy size of less than 9 to IS cm long'and 2to 4 cm 
wide, this device,can be carried at all times by the patient. The nebuliser sprays a defined 
volume of pharmaceutical formulation using high pressures through small nozzles so as to 
produce inhalable aerosols. 

The preferred atomiser essentially consists of an upper housing part, a pump housing, a 
nozzle, a locking mechanism, a spring housing, a spring and a storage container, 
characterised by .' ■ 

- -apumphousing which is secured in the upper housing part and which comprises at 

one end a nozzle body with the nozzle or nozzle arrangement; . 

- a hollow plunger with valve body, 

- a power takeoff flange in which the hollow plunger is secured and which is located 
in die upper housing part, 

•- a locking mechanism situated in the upper housing part, 
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* spring housing with the spring contained therein, which is rotatably mounted on 
the upper housing part by means of a rotary beaiing, 

a lower housing part which is fitted onto the spring housing in the axial direction. 



5 The hollow plunger with valve body corresponds to a device disclosed in WO 97/12687, It 
projects partially into the cylinder of the pump housing and is axially movable within the 
cylinder. Reference is made in particular to Figures 1 to 4, especially Figure 3, and the 
relevant parts of the description. The hollow plunger with valve body exerts a pressure of 5 
to 60 Mpa (about 50 to 600 bar), preferably 10 to 60 Mpa (afcout 100 to 600 b?u) on the 

10 fluid, die measured amount of active substance solution, at its high pressure end at the 
moment when the spring is actuated. Volumes of 10 to 50 microjitres are- preferred, while 
volumes of 10 to 20 microlitres are particularly preferred and a volume of 15 microlitres 
per spray is most particularly preferred, • ./••.. 

• , r - 

15 The valvfe body is preferably mounted at the end of the hollpw plunger facing the valve 
body. * , »" 

' - / • 

The nozzle in the nozzle body is preferably, microstructured, i.e. produced by 
microtechnology. Microstructured nozzle bodies are disclosed for example in 
20 WO-94/07607; reference is hereby made to the contents of this specification, particularly 
Figure J. therein and the associated description. • 

The nozzle body consists for example of two sheets of glass and/or silicon firmly joined 
. together, at least one of which has one or more microstructured channels which connect the. 

25 nozzle inlet end to the nozzle outlet end. At the nozzle outlet end there is at least one round 
or non-round opening 2 to 10 microns deep and 5 to 15 microns wide, the depth preferably 
being 4,5 to 6.5 microns while the length is preferably 7 to 9 microns, 
lii the case of a plurality .of nozzle openings, preferably two, the directions of spraying of 
the nozzles in the nozzle body may extend parallel to one another or may be inclined • 

30 relative to one another in the direction of the nozzle opening. In a nozzle body with-at least 
two nozzle openings at the outlet end the directions of spraying may be ait an angle of 20 to 
160° to one another, preferably <50 to 150°, most preferably 80 to 100°. The nozzle 
openings are preferably arranged at a spacing of 10 to 200 microns, more preferably at a 
. spacing of 10 to 100 microns, most preferably 30 to 70 microns. Spacings of 50 microns 
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ptefctablyStolOmicron,, .'"^""^offteac-osolMeupio 20 microns, 

T 

The loclcing mechanism contain* a spring, preferably a cylindrical helical ™ 
°. spring, as a store for the mechanical energy The m^I^T^ ^""^ 

member. The travel of the cower takenfFn.- ■ , ° y ^ f" 10 ™ of 0 tacking 

stop. The sprh,,. „ pJSSZST J"* > upper and tower 

springhouwn/in ttl towlrh^I ^ *«. 'W-''"'**??* «*« — * the 

liSitrSr^r bte '^™ gb ^^»P'»°«^«an gl ea.o,„e ■ 

coupled to the locMn, J™, , , rfabuton ™ eM ^S»efcW^ is connected or. 
deformabtoringS^rja f r < ,referab *""°*° —*«•. tbiacauses dfe 

mechanism engages automatically. The antrie of • * ' 8 

*iiy. ineangleof rotanon is preferably a whole-number 
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fraction of 360 degrees, e .g. 180 degrees. At the same time as the spring is biased, the 
power takeoff part in the upper housingpart ta m pyed along by a given distance, fee 
hoUow plunger is withdrawn inside the evader in the pump housing, as a result of which 

abused may be poshed h«o the atomiser one after another and uaedta succesaion.-The 
arorage o^Wner contain, the aoueo„s aeroap! preparation according to the invention^ 

™.h^, n? T° ° tK!n8 ° P *" P8th f ° r P° wer «*"* »*«*» * biased spring 
p»shes,thepI„ngerrnto «ho cylinder of the praB p honsing. The fluid leaves the noszieT 

the atomiser m atomised form. 

97/20590, to which reference ia hereby made. 

nltr T " P • • " y toJeMi<m ra °»«or medicinal purpo.es, , 
. physiologically safe materials are used. 

/' ' 
Hgures 6a/b of WO 97/J2687, show the nebnliser (ReaphnatiB.) which can advantageously 
be uaed for mh^g fte a^ous aerosol pteparations accoMing to the invention 
J!? of WO 97/12687 shows a longitudinal aection ftrongh the atotniser wk tire 
SJST*" ^ ^l ,<m ^ »*» « «- ^serwin, dte 
The upper housing pat, (51) contains ibe pump housing (52) on the end of which is 
fite (55). The hollow plunger (57) fixed in the power iakeoff flange (36) rf J^kL 

pWcl^rrf * e pumphou M n g 8 A.^end*ehorw • .. 

«T£T r " (58) ' *" h °" OW —» offbytnetmaoftfteseat 

m. Mi u> upper housing part is the stop (60) o„ which the poWerLteoff flange abets 
"hen ft aprtng „ .eltued. On the power talteoft- flange ia fte atop (61) onlich ttfe 
power takeoff flange abuts when fte spnng la biased. After fte biasing of fte spang ft. 



25 



30 



-15- 

Erapfansszeit 1 1 -Feb. 15:20 



.ttX. VWid BI H" PRTEINTE 61-32 , YY4377 : ■ • 

' . . '.• '*' NR. 801 . S.22/29 . 

Case 1/1458-prio 



10 



15 



20 



'25 



30 



locking member (62) moves between the stop (61) and a support (63) in the upper-housing 
part. The actuating button (64) is connected to the locking member, the upper housing part 
ends uwfie mouthpiece (65) and is sealed off by.means of me protective cover (66) which ■ 
can he-placed thereon.- - . ... _. :. .1 

The spring housing (67) with compression spring (68) is rotatably mounted on the upper " 
housing part by means of the snap-in lugs (69) and rotary bearing. The lower housing part 
(70) is pushed over the spring housing. Inside the spring housing is the exchangeable 
storage container (71) for the fluid (72) which is to be atomised. The storage container is 
sealed off by the stopper (73) through which the hollow plunger projects into the storage 
: container and is immer^^^ 
The spindle (74) for the mechanical counter is mounted in the covering of the spring 
housing. Atmeendbf mespindlefacingmeu^ (75) 
The slider.(76) sits on the spindle. ' . * 

The riebuliser described above is suitable for nebulising the aerosol preparations according . 
to the invention to produce an aerosol suitable for inhalation. ; 

If the formulation according to the indention is nebulised using the method described 
aboveCHespimat©) the quantity delivered should correspond to a defined quantity with* 
tolerance of not more thatt,25%. preferably 20% of truYamount in at least 97%, preferably 
at least 98% of all operations of the inhaler (spray acwations). Preferably, between 5 and 
30 mg of formulation, most preferably between 5 and 20 mg of formulation are delivered 
as in defined mass on each actuation. 

However, the formulation according to die invention may also be nebulised by means of • 
inhalers other than those described above. e,g. jet stream inhalers. ... 

Accordingly, in a. further aspect, the invention relates to pharmaceutical formulations in the 
form of mhalable solutions or suspensions, as described above combined with a device 
suitable for administering these formulations, preferably in ddnjunction with the . :. 
Respimat®. Preferably, the invention relates to inhalable solutions or suspensions 
characterised by the combination of active substances 1 and 2 according to the invention in 
conjunction with the device known bv the name Respimat®. J* addition, the present 
invention relates to the above-mentioned devices for inhalation/preferably the Respimat® ■ 
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characterised in that they contain the inhalable solutions or suspensions according to the 
. invention as described hereinbefore. - 

The inhalable solutionsor suspensions according to the invention may-take the form of 
concentrates or sterile inhalable solutions or suspensions ready for use, as well as the 
above-mentioned solutions and suspensions designed for use in a Respimat®. 
Formulations ready for use may be produced from the concentrates, for example, by the 
addition of isotonic saline solutions. Sterile formulations ready for use may be 
administered using energy-operated fixed or portable nebiilisers which produce inhalable 
aerosols by means of ultrasound or compressed air by the Venturi principle or other 
principles. 

Accordingly, in another aspect, the present invention relates to pharmaceutical 
compositions in the form of inhalabje solutions or suspensions as described hereinbefore 
which take the form of concentrates or sterile formulations ready for use, combined with a 
device suitable for admihistering these solutions, characterised in that the device is an 
energy-operated free-standing or portable nebuliser which produces inhalable aerosols by 
means of ultrasound or compressed air by the Venturi principle or other methods. 

The Examples which follow serve to illustrate the present invention in more detail without 
restricting the scope of the invention to the following embodiments by way of example. 



Examples of Formulations 
25 A) Inhalable powders: 
I) 



. . ... Ingredients 


jug per capsule 


tiotropium bromide . 


21.7 


etanercept 


200 


lactose 


4778.3 


total 


" 5000 
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2) 



3) 



5 4) 



5). 



6) 



Ingredients 


- fig per capsule 


tiotropium bromide 


21.7 • 


etanercept • 


•125 -.. .. 


lactose 


4853.3 


total 


5000 




Ingredients 


fiR per capsule 


s tiotropium bromide x HfeO 


22.5 


etanercept 


/250 


lactose 


'4727.5 


total 


' 5000 




Ingredients 


ftg per capsule 


tiotropium bromide 


" 21.7 


etanercept , 


■ 250 


trehalose . r 


'4728.3 


total 


5000 


i . ; i 


Ingredients 


us. per capsule _J 


tiotropium bromide x H2O 


22.5 


etanercept - 




trehalose 


4482.5 


total 


5000 




Ingredients 


Up per capsule 


tiotropium bromide. 


. 21.7 


etanercept 


400 


lactose 


4578.3 


total 


5onn 
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Patent Claims 

X) Ph ^3ceuticalcomposition,.chai-acterisedinthatitcon 

anticholinergics 0) ^combination with one or more soluble TNF receptor fusion proteins 
5 (2>°PtiomiUyintiieformofmem^^ 

and optionally in the form of the pharmacoldgicaUy acceptable acid addition salts thereof, 
optionally in theformof the solvates or hydrates and optionally together with a 
phannaceutically acceptable excipient. . 

10 2) Pharmaceutical composition according to claim 1, characterised in that 1 is selected 
from among the tiotropium salts, oxitropium salts or ipratropium salts, preferably 
tiotropiura salts. 

/ 

'3) Pharmaceutical composition according to claim 2, characterised in that 1 is present 
15 in the form of the chloride, bromide, iodide, rnethanesulphonate or para-toluenelulphonate 
preferably in the form of the bromide. • / 

t 

4) p *aniwceu$cal composition 

etanercept or lenercept. ; ,. . ■ 

5) Pharmaceutical composition according to claim 4, characterised in that 2 is 
etanercept. *" 

, * . ■ 

■ 6) Pharmaceutical composition according to one of claims 1 to 5, characterised in that 

25 theactivesubstancesiandaarepresenteitltertogetherin a single formulation or in two 
Separate formulations. 

7) Pharmaceutical composition accordingto one of claims 1 to 6, characterised in that 
the weightratios ofl to 2 are in the range from 1:2000 to 1:1. preferably from l:1000to 



30 



8) • p ^euticalcompositionacco,tlingtooneofclaimslto7,^ 

nftf in^T 1 COires P° nds to a *> se <**e active substance combination ± and 2 
of 1 to 10000/ig, preferably from 10 to 5000pg. 
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i rr aCS ff C ° mp0sition * CCOr * n S to °ne of claims 1 to 8, characterised in that 
it is in the form of a formulation suitable for inhalation. 

10) Ph^aceutical . . 

formulation selected from among inhal able powder and inhalable solutions or 
5 suspensions. 



H). Pharmaceutical composition according to claim 10, characterised in that it is an 
mhalable powder which contains 1 and 2 in admixture with suitable physiologically 
acceptable extents selected from among the monosaccharides, disaccharides, oiigo- and 

• , ■ 

' 10 . 12). Inhalable powder according to claim 11, characterised in that the excipient has a 
maximwn mass mean aerodynamic diameter of up to 250nm, preferably between 10 and 

llo 12 ° aPS * e ^^^ 



{ 



15 X l , J h{Um " CeUtiCal COraposition « CCOrd *S » c^im 10, characterised in that it is an 
inhalable powder which contains only the active substances 1 and 2 as its ingredients. 

17) ^*ofacaps,u e aco<nYli n gtocla^ 

a l 8 L,i» Se 0f ^ inhalabl ' ! SOIu ' i ™ .^ng to one of claims 15 or 16 for nebulisingin 
WO^S " ^ W ° 91/,4468or '»' nhate '^<'^'-"nKg U r e s 6 aa«d 6 bof 

« t 

• f 
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19) Use of a composition according to one of claims 1 to 16 for preparing a 
medicament for treating inflammatory or obstructive diseases of the respiratory tract. 



I 

/ 



\ 



/" 
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Abstract 

The present invention relates to novel pharmaceutical compositions based on 
- anticholinergics and soluble TNF receptor fusion proteins, processes for preparing them 
5 and their use in the treatment of respiratory diseases. 
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